Populations on the periphery of a species' range tend to contain lower genetic variation and increased genetic differentiation compared to populations at the core of a species range, although some exceptions to this generalization occur. The blister beetle Gnathium minimum (Say) exhibits a wide-ranging distribution in the western United States but has peripheral or disjunct populations in Mexico, Florida, and Wisconsin. We used amplified fragment length polymorphism (AFLP) to compare the genetic variation and magnitude of genetic differentiation of the Wisconsin peripheral population to western core populations (Colorado, Kansas, New Mexico, and Texas). The proportion of polymorphic loci was 53.6 and 54.3, and expected heterozygosity 0.1864 and 0.1933 for the Kansas/Colorado (n = 87) and New Mexico/Texas (n = 35) regions, respectively. Specimens from Wisconsin (n = 121) had a lower proportion of polymorphic loci (38.4) and expected heterozygosity (0.1475). Genetic cluster estimation with GENELAND and F ST values showed greater genetic differentiation among the sampling locations within Wisconsin compared to core regions. Significant isolation-by-distance (IBD) was also observed in Wisconsin but not within the core regions. Lower genetic variation and increased isolation may reduce the Wisconsin population's ability to respond to change, thereby increasing their susceptibility to extinction. Subject areas: Conservation genetics and biodiversity, Population structure and phylogeography Key words: amplified fragment length polymorphism, GENELAND, Meloidae, peripheral population Since increased isolation and decreased genetic diversity increase the risk of extinction (Nieminen et al. 2001; Holt 2003; Reed and Frankham 2003; Spielman et al. 2004; Frankham 2005) , peripheral populations should be a focus of conservation. These populations may contain beneficial variation due to local adaptation (Hoffmann and Blows 1994; Lesica and Allendorf 1995) . Specifically, peripheral populations on the northern range limits may be important in the presence of climate change (Etterson and Shaw 2001; Parmesan 2006) .
Since increased isolation and decreased genetic diversity increase the risk of extinction (Nieminen et al. 2001; Holt 2003; Reed and Frankham 2003; Spielman et al. 2004; Frankham 2005) , peripheral populations should be a focus of conservation. These populations may contain beneficial variation due to local adaptation (Hoffmann and Blows 1994; Lesica and Allendorf 1995) . Specifically, peripheral populations on the northern range limits may be important in the presence of climate change (Etterson and Shaw 2001; Parmesan 2006) .
Peripheral populations tend to be more isolated, smaller in size, experience greater fluctuations in population size, have lower reproduction rates, and occur in marginal habitats (Brown 1984; Lesica and Allendorf 1995; Vucetich and Waite 2003; Sagarin et al. 2006) . These demographic characteristics suggest that genetic drift is an important factor in genetic population dynamics (Vucetich and Waite 2003) . With isolation reducing dispersal (gene flow) and the greater influence of genetic drift, peripheral populations are expected to exhibit lower genetic diversity and increased genetic differentiation compared to central or core populations (Lesica and Allendorf 1995; Vucetich and Waite 2003; Eckert et al. 2008) . This is commonly, but not always observed. Eckert et al. (2008) reviewed 134 studies involving 115 species and found that periphal populations had lower genetic diversity in 64.2% of the studies and increased genetic differentiation in 70.2%. Local adaptations may allow for a species to deviate from being more abundant at the center of their geographic range and less abundant at the edges (abundant-center model, Sagarin and Gaines 2002; Vucetich and Waite 2003) . Also, it may be that populations in the core region and populations in peripheral regions exhibit similar spatial organization (Eckert et al. 2008) . These characteristics may be related to variation in environmental conditions, variable responses of the species, variation of interspecific interactions, and variation in anthropogenic impacts (Sagarin et al. 2006) .
As habitat fragmentation exacerbates the effects of increased isolation by further reducing gene flow, understanding how individuals move across the landscape is often important for conservation. Dispersing individuals are critical for the viability and survival of species, as they can counter detrimental effects associated with high levels of inbreeding (Vandewoestijne et al. 2008) and colonize new or post-disturbance habitats (Aviron et al. 2007) .
The blister beetle (Coleoptera: Meloidae) Gnathium minimum (Say) is a species that exhibits a disjunct population distribution, primarily inhabiting the Great Plains region including Alberta, Montana, Colorado, New Mexico, Texas, Oklahoma, Kansas, and Nebraska (Pinto 2009 ). However, Pinto (2009) identified peripheral, disjunct populations in Wisconsin, Illinois, Florida, and Mexico (Pinto 2009 ). Specifically, the upper Midwest peripheral population is restricted to sandy soils in southwestern Wisconsin and northwestern Illinois (this study and Bouseman 1966, respectively) .
Gnathium minimum exhibits a relatively specific association with plants in the genus Helianthus as adults. Food plants include H. annuus, H. occidentalis, H. petiolaris, and H. niveus , although it has also been less frequently reported from Verbesina endeloides, thistle blooms, and once from Rudbeckia hirta (Pinto 2009 and references within) . Helianthus occidentalis is found throughout most of Wisconsin, with H. annuus and H. petiolaris less widespread (Heiser et al. 1969; Wiscflora 2007) . Helianthus annuus and H. petiolaris are found throughout most of the contiguous states, H. occidentalis in the eastern half of the United States, and H. niveus restricted to the extreme southwest (Heiser et al. 1969) .
Gnathium minimum larvae feed on the eggs, larvae, and pollen provisions of ground nesting bees, however the specific bee species involved are largely unknown. First instar beetle larvae will attach to the pile of a bee while the bee is visiting a flower, eventually being transported to the bee nest. Because of this behavior, Gnathium minimum dispersal can be accomplished by their own flight as adults, or on bees as larvae. Adult beetles, averaging 5.8 mm in length (Pinto 2009) , are able to move at least 600 m across a grassland, but tend to remain in a single patch of flowering H. occidentalis (Marschalek and Young 2013) . Long distance dispersal outside of this one reserve was not assessed by Marschalek and Young. We compared the genetic characteristics of core G. minimum populations in the Great Plains states with the peripheral population in Wisconsin using amplified fragment length polymorphism (AFLP, Vos et al. 1995) . While AFLPs are dominant markers, they have a proven history for assessing population genetic structure (Bensch and Akesson 2005; Bonin et al. 2007; Sekar and Karanth 2013) . Additionally, sampling 5 to 10 individuals is sufficient for accurate estimates of genetic diversity (Singh et al. 2006) and differentiation within and between populations and genetic clusters (Fogelqvist et al. 2010; Nelson and Anderson 2013) . This is an important consideration when working with rare species and applicable to G. minimum which has a restricted distribution and few local populations in Wisconsin.
Specifically, we tested if peripheral populations in Wisconsin have lower genetic variation and higher genetic differentiation compared to core populations. In addition, we also searched for genetic discontinuities (indicator of limited dispersal and restricted gene flow) by assignment of individuals to genetic clusters.
Materials and Methods
We obtained 243 G. minimum specimens from 23 locations in 5 states in [2007] [2008] [2009] [2010] (Figure 1, Table 1 ). These locations reflect intensive surveying efforts in Wisconsin and include all general areas from which this species is known in the state. However, we were unable to detect G. minimum in Fort McCoy (Monroe County), a location from which it was previously reported (Pinto 2009 ). Sampling in Kansas was designed to generally resemble the spatial distribution, and therefore sampling pattern, in Wisconsin. A similar arrangement of sampling locations in the 2 regions allows for a more fair comparison. Other researchers generously provided specimens from Colorado, New Mexico, and Texas to be included in this study. Combined, all samples form 3 regional groups: 1) Wisconsin, 2) Kansas/Colorado, and 3) New Mexico/Texas.
Collected individuals were immediately stored in 100% ethanol and kept at 4 °C. Following Reineke et al. (1998) , CTAB was used to isolate and purify DNA (Möller et al. 1992) . Some modifications were made to the procedure which included removing a metathoracic leg and 1 elytron (maintained as vouchers by the authors), macerating the specimen in a lysis buffer (0.1 M Tris-HCl pH 8.0, 0.01 M EDTA, 2% SDS), and the addition of 16.0 μg RNase A. We further modified the procedure to include washing the DNA sample with 100% ethanol at 4 °C overnight, then rehydrating with 30 μl 10 mM Tris-HCl (pH 8.0) and heating at 65 °C for at least 1 h. DNA quality was assessed visually with agarose gel electrophoresis and ethidium bromide staining and concentrations were obtained with UV absorbance spectroscopy.
Two hundred nanograms of purified total genomic DNA was digested to completion with 20U EcoRI (5′-G|AATTC-3′) and 5U BfaI (5′-C|TAG-3′) overnight followed by a 20 min heat treatment at 65 °C. We found that the restriction digestion reaction was only reproducible if run overnight, rather than the recommended 2-h period. Double-stranded adaptor sequences EcoRI-AD and BfaI -AD (75 pmoles each) with overhangs complementary to the digested ends were ligated overnight at 16 °C with 400U T4 DNA ligase. Ligated samples were diluted 1:4 with sterile 10 mM Tris-HCl (pH 8.0). Pre-selective PCR amplifications were performed in 50 μl volumes (1X GoTaq Flexi Buffer, 1.5 mM MgCl 2 , 0.05 mM dNTP, 2% freshly prepared deionized formamide, 1.25U Taq DNA Pol I) containing 10 μl diluted ligation mixture and 15 pmoles each of primers EcoRI+A (5′-GACTGCGTACCAATTCA-3′) and BfaI+C (5′-GATGAGTCCTGAGTAGC-3′). Thermocycling consisted of 1 cycle of 72 °C for 2 min, an initial denature at 94 °C for 1 min followed by 25 cycles each of 94 °C for 50 s, 56 °C anneal for 1 min, and 72 °C extension for 2 min. Pre-selective amplification products were normally diluted 1:19 in sterile 10 mM Tris-HCl (pH 8.0) but those with lower amplification (determined by an agrose gel) were diluted 1:9. This extra step was included so that the selective PCR would start with similar template concentrations. Selective PCR amplification was performed in 25 μl volumes (1X GoTaq Flexi Buffer, 2 mM MgCl 2 , 0.3 mM dNTP, 2% freshly prepared deionized formamide, 0.625U Taq DNA Pol I) containing 5 μl diluted pre-amplification mixture, 5 pmoles HPLC-purified primer EcoRI+AG (5′-GACTGCGTACCAATTCAG-3′) labeled with 6-carboxyfluorescein (6-FAM), and 25 pmoles BfaI+CC (5′-GATGAGTCCTGAGTAGCC-3′). Thermocycling consisted of an initial 94 °C denature for 1 min followed by 10 cycles of a 1 min annealing touchdown (1 °C decrease each cycle) from 65 to 56 °C each with a 72 °C extension for 2 min. The selective amplification was completed with 18 cycles of 95 °C for 50 s, 56 °C for 1 min, and 72 °C for 2 min. Selectively amplified PCR products were purified over Sephadex G75 and stored at −80 °C. Two microliters of purified product was combined with 12.3 μl deionized formamide and 0.7 μl Geneflo 625 (mobility standard, CHIMERx Molecular Biology Products) for electrophoresis on an ABI 3730xl DNA Analyzer. These parameters generated trace files with the most of the amplified markers exhibiting between 20 000 and 30 000 units of relative fluorescence intensity. In fulfillment of data archiving guidelines (Baker 2013) , we have deposited the primary data underlying these analyses with Dryad. We used DAx 8.0 (Van Mierlo Software, The Netherlands) to visualize AFLP fingerprints and score markers at individual loci ranging from 50 to 625 base pairs. AFLP-SURV (Vekemans 2002 ) was used to calculate the proportion of polymorphism, expected heterozygosity (H e ), and F ST values. To test for statistically significant genetic differentiation, a 95% confidence interval was constructed around the hypothesis that F ST = 0 by permuting individuals across populations (5000 replicates). IBDWS (Jensen et al. 2005 ) was used to test for isolation-by-distance (IBD). This includes a test to determine if a statistically significant IBD pattern exists, as well as the slope for a best-fit line and associated 95% confidence interval. An IBD pattern would be expected if dispersal (gene flow) is restricted only by distance, with increasing differentiation occurring as dispersal is increasingly restricted. If a landscape feature restricts dispersal, individuals captured in close proximity may be very different genetically and an IBD pattern may not occur.
GENELAND 4.0.3 (Guillot et al. 2005a (Guillot et al. , 2005b ) was used to assign individuals to genetic clusters. Analysis using GENELAND (Guillot et al. 2005b ) followed the general process outlined by Guillot (2008) using 1 million Markov chain Monte Carlo (MCMC) iterations, burn-in of 2000 iterations, correlated allele frequencies, and a spatial coordinate uncertainty of 10 m. This uncertainty level allowed the samples to be assigned to different genetic clusters and compensated for GPS accuracy. Both nonspatial and spatial GENELAND models were used in our analyses. If populations exhibit a greater degree of connectivity, it would be expected that the increased gene flow would prevent genetic differentiation, therefore limiting the development of different genetic clusters. In the absence of sufficient gene flow, genetic differences due to genetic drift will accumulate and eventually result in differentiation and separate genetic clusters.
Individuals may exhibit a tendency for membership in more than 1 cluster depending on the model run, so replicates can vary slightly. Consistent clustering patterns provide support for individual membership in each cluster. To measure this support, pairwise comparisons for cluster membership of each individual for each run were performed with 1000 replicates. The average linkage (UPGMA) among individuals was calculated and a dendrogram constructed. The topology does not depict phylogenetic relationships or population genetic structure per se, but rather the mean posterior probability of common cluster membership of individuals as determined by GENELAND. The mean posterior probability of the dendrogram ranges from 0 (always placed in the same cluster) to 1 (never placed in the same cluster).
Results
While conducting field surveys in Wisconsin, G. minimum were always observed on H. occidentalis despite the presence of R. hirta and other flowers frequently found nearby. In addition, H. occidentalis is found in more or less descrete patches, even in large areas of what appeared to be suitable habitat. Helianthus species in Kansas (and presumably Colorado, New Mexico, and Texas) were more widespread, often continuously inhabiting roadsides, rather than the discrete patches observed in Wisconsin with H. occidentalis.
The primer pair EcoRI+AG/ BfaI+CC yielded 151 markers and standard population genetic analyses yielded similar results between the 2 core regions. The proportion of polymorphic loci was estimated to be 53.6 and 54.3, and expected heterozygosity 0.1864 and 0.1933 for the Kansas/Colorado and New Mexico/Texas regions, respectively (Table 1) Table S3 online). In contrast to the core regions, a statistically significant IBD pattern (Z = 3.7052, r = 0.6748, slope = 0.1025, 95% CI 0.0760 to 0.1290, P = 0.0022) was present in Wisconsin (Supplementary Figure  S1C online ). The slope of the IBD best-fit line for Wisconsin was also greater than the other 2 regions, demonstrating that the genetic difference increased at a greater rate than expected for a similar geographic distance.
Nonspatial Model
Based on genotypes only, the GENELAND nonspatial model estimated 11 genetic clusters when including all 243 specimens. The Wisconsin specimens grouped in 5 clusters, all 5 more similar to each other than to the other clusters comprised of specimens from the core populations (Figure 2 ). However, there was one exception, as a specimen collected in Wisconsin (Muscoda sampling location) was assigned to a genetic cluster with specimens mostly from Kansas. Specimens from the New Mexico/Texas and Kansas/Colorado regions tended to cluster with specimens from the same region, however these clusters often included at least 1 individual from both core regions.
Using specimens from the New Mexico/Texas region only, GENELAND estimated 2 clusters (Supplementary Figures S2 and S3 online) . One of the clusters was composed primarily of specimens collected from Portales, NM but also included a single individual from each of the Oasis Road, NM and Boone's Draw, NM sampling locations. The second cluster was composed of the remaining individuals, including 1 individual collected from Portales, NM and all of the Muleshoe, TX specimens.
Using specimens from the Kansas/Colorado region only, GENELAND assigned individuals to 4 clusters (Supplementary Figures S2 and S4 online) . There was no clear pattern of cluster assignments based on geography, as individuals from each sampling location were nearly evenly distributed within each of the 4 clusters.
Using specimens from Wisconsin only, GENELAND estimated 7 clusters, with individuals from each sampling location distributed across many of the 7 clusters (Supplementary Figures S2 and S5 online) . However, 1 cluster was nearly composed of samples only from the Muscoda area but does include Figure 2 . Dendrogram based on individual genetic cluster assignment from the GENELAND nonspatial model for all Gnathium minimum specimens. A value of 1.0 indicates that individuals were never assigned to the same cluster, while a value of 0.0 indicates that individuals were always assigned to the same cluster. For simplicity, branching for the 11 most differing groups was collapsed and is represented by a dashed line. The number of individuals from each state is shown in parenthesis.
2 individuals from Kennedy Road. This cluster also included the Muscoda individual that did not cluster with the other Wisconsin specimens during the full analysis. However, not all of the Muscoda area specimens were included in this cluster.
Spatial Model
The GENELAND spatial model, incorporating both genotypes and spatial locations, estimated 6 genetic clusters when all specimens were included. Each of the 3 general geographic regions contained 2 separate genetic clusters (Supplementary  Figures S2, S6 , and S7 online). Each region illustrated a similar pattern in that specimens from the western area formed their own cluster and those from the eastern area formed a second cluster. In all cases, specimens collected from a specific location were always assigned to the same genetic cluster as the other individuals from the same location.
For New Mexico/Texas specimens only, GENELAND estimated 2 genetic clusters. Individuals from each sampling location were always assigned to the same cluster as other individuals from that same location (Supplementary Figures S2 and S8 online) . Individuals from Portales, NM were always assigned to 1 cluster and individuals from the other 3 sampling locations were assigned to the other cluster.
For Kansas/Colorado specimens only, GENELAND estimated 1 genetic cluster. Individuals from each sampling location were always assigned to the same cluster as other individuals from that same location (Supplementary Figures  S2 and S9 online) . This includes the individuals from 6 different sampling locations always assigned to the same cluster. In whole, this suggests that genetic differentiation is weak (subtle) if present.
For Wisconsin specimens only, GENELAND estimated 7 genetic clusters, generally assigning individuals in the immediate geographic location to the same cluster (Figure 3 , Supplementary Figures S2 and S10 online) . However, there were exceptions. Individuals assigned to cluster 4 were relatively widespread, from the Lone Rock to the Spring Green area, with 2 other clusters interspersed. The second exception was that individuals collected near Muscoda were assigned to 3 genetic clusters (mostly cluster 1, but also 5 and 7). This represents genetic clusters with individuals on both sides of the Wisconsin River, an occurrence that was not observed to the east (Spring Green-Helena Road areas). 
Discussion
The peripheral population of G. minimum in Wisconsin exhibited differences from the core populations in the Great Plain states for all genetic parameters assessed. Populations sampled within the 2 core regions exhibited similar levels of polymorphic loci and heterozygosity despite being separated by about 330 km. Individuals from the peripheral Wisconsin population, which is likely a disjunct population (Pinto 2009 ), exhibited about 16% lower levels of polymorphic loci and 4% lower expected heterozygosity.
Reasons for reduced genetic variation in the Wisconsin population are unknown and difficult to determine as they can come from a variety of processes. For example, genetic drift due to a few founding individuals expanding the range of the species or bottleneck events could both result in lower genetic variation compared to the main population (Tsutsui et al. 2000; Lee 2002; Uller and Leimu 2011) . There is evidence that northern populations in the North American temperate region often have lower levels of genetic variation due to post-glacial range expansion (Lesica and Allendorf 1995; Hewitt 1999; Hampe and Petit 2005) . Without increasing sampling coverage in the northern United States at similar latitudes to Wisconsin, we are unable to determine if the observed differences are due to being an isolated/disjunct population, a pattern caused by the last ice age, or other factors. Additional sampling of G. minimum in other northern states (e.g., North and South Dakota) may provide insight into the cause of lower genetic variation in the Wisconsin population. Another possibility is that peripheral populations are smaller (likely the case for G. minimum), and inbreeding could have resulted in the loss of genetic variation.
Regardless of the cause, reduced genetic variation may limit the adaptive ability for populations or species (Vucetich and Waite 2003) . Current populations are threatened by many factors (e.g., climate change, habitat fragmentation) so it is important to maintain adequate genetic diversity. Without this variation, response to change may not be possible and susceptibility to extirpation is increased (Hoffman and Parsons 1997; Rogell et al. 2010) .
F ST values, IBD, and genetic cluster estimation with GENELAND indicate strong genetic structure among the 3 geographic regions included in this study. These 3 analyses also indicate that dispersal (gene flow) is less restricted in the core regions of the Great Plains. The genetic differentiation (slope of best-fit line) increased about 3 times as fast over the same geographic distance in Wisconsin compared to Kansas/Colorado (sample size in New Mexico/ Texas to small to draw firm conclusions). GENELAND also identified more genetic clusters in Wisconsin compared to the core region. This genetic differentiation is another indication that dispersal is more limited, allowing differences to accumulate (possibly due to genetic drift). The increased isolation observed among peripheral populations of G. minimum in Wisonsin is likely due to the distribution of habitat patches across the landscape and is consistant with the majority of previous studies (Eckert et al. 2008 ).
On a continental scale, there does not appear to be a break in habitat from Wisconsin to the Great Plains states based on food plants. Several Helianthus species for which G. minimum assocations are reported (Pinto 2009 ) are distributed in areas between Wisconsin and Kansas (Heiser et al. 1969) . At the same time there are no G. minimum records in Arkansas, Missouri, Iowa, and only 1 locality in Minnesota. This illustrates that the distribution of Helianthus does not explain the distribution of G. minimum. While the distribution of adult food plants is relatively well described (Heiser et al. 1969) , little is known about requirements of G. minimum immature stages and we believe these are likely to be more limiting than adult food plants.
Habitat in terms of Helianthus distribution may offer an explanation for the increased dispersal and subsequent gene flow within the core regions compared to within the peripheral population. Conducting surveys for G. minimum, we found that H. occidentalis is patchily distributed in Wisconsin but Helianthus species were common in most roadsides and undeveloped or uncultivated areas in the Kansas/Colorado region. The landscape matrix between sampling locations can influence genetic differentiation by restricting dispersal, not just strictly the geographic distance (Epps et al. 2007 ). The more continuous habitat (Helianthus distribution) presumably equates to increased G. minimum occupancy across the landscape in the core populations. Dispersal could result from adult beetles flying as they have fully functional wings, or by larvae transported on bees (Pinto 2009 ). Because Gnathium larvae attach to bees in order to locate the bee nests, dispersal and gene flow may resemble (at least in part) the dispersal ability of their bee hosts.
A likely explanation for the genetic clustering pattern observed with the Wisconsin specimens is that the Wisconsin River restricts dispersal. A significant F ST of 0.0410 (95% CI −0.0069 to 0.0065) was observed when comparing individuals collected north (n = 79) and south (n = 42) of the Wisconsin River, supporting the hypothesis that the river may be a dispersal barrier. Bees of the genus Colletes (a genus of a known larval host for G. minimum) may not cross water (Ahlbäck 2010) , offering a possible explanation for this pattern.
The nonspatial and spatial models were consistant in regards to the relative similarity of assigning individuals to genetic clusters at a coarse scale. However, it is clear that the spatial scale of sampling and/or analyses can be influencial when using GENELAND. By reducing the spatial scale of analyses, additional genetic clusters were identified. However, the relative similarity of individuals, based on cluster assignment, was fairly consistent. We caution that the amount of uncertainty assigned to the geographic coordinates appears to have an impact on genetic cluster assignments and warrants further evaluation. Regardless of the specific GENELAND model and data set, we find that the assessment of cluster assignments with the UPGMA dendrogram is an effective method for interpreting the degree of variation in individual clustering.
The pattern of reduced genetic variation in peripheral populations has been observed in other insect species. For example, Besold et al. (2008) found that central populations of the pearly heath butterfly (Coenonympha arcania) had higher levels of genetic diversity and no differentiation. Buckley et al. (2012) reported non-significant differences between regions of the brown argus butterfly (Aricia agestis) but newly established, peripheral populations did have lower expected heterozygosity and proportion of polymorphic loci compared to long established sites. However, Johansson et al. (2013) did not find this pattern in damselflies, stating that historical and current ecological factors best explained the genetic patterns. These are just a couple examples, but they also show that climate change and range expansions (including exotic species introductions) are common themes in comparing the genetics of peripheral and core populations in insects.
This study represents a relatively complete assessment of G. minimum genetic population structure in Wisconsin, but only provides an initial glimpse into the overall population dynamics of the species. Differential patterns of core and peripherial populations are intruiging and further genetic work is warranted in this species for multiple reasons. First, Wisconsin represents only 1 of 3 peripheral populations that appear to be disjunct, with the other 2 found in Florida and Veracruz, Mexico (Pinto 2009 ). Based on our results and the conservation concern associated with peripheral populations, it would be important to assess the genetic composition and structure of these populations. Second, a review of G. minimum specimens demonstrated that there are high levels of morphological variation, often correlated with geography (Pinto 2009 ). Investigating the genetic characteristics of these different morphological forms could provide information regarding the level of correlation between morphological and genetic characteristics.
